Introduction
Eye movements are critical in piecing together a coherent visual perception of the world around us. Fixational eye movements, the microscopic and unnoticed motions of the eye made when fixing the gaze between larger eye movements, are perhaps the least understood of all eye movement types, despite their critical importance to normal vision. Classical studies have demonstrated that, in the absence of fixational eye movements, neural adaptation ensues and observers become functionally blind to stationary objects during fixation [1] [2] [3] [4] . Fixational eye movements comprise microsaccades, drift and tremor. Microsaccades are the largest and fastest of the fixational eye movements. They contribute to maintaining visibility during fixation by shifting the retinal image in a fashion that overcomes adaptation, thus generating neural responses to stationary stimuli in visual neurons [4] [5] [6] . Recent discoveries have shown that microsaccades are critically related to many aspects of visual perception [6] [7] [8] [9] [10] [11] , attention and cognition [12] [13] [14] [15] [16] and are thus potentially very important in neurological and ophthalmic disease [17] . The last decade of research has seen a very rapid increase in the number of papers dedicated to microsaccades, with the highest increase in the last few years [18] . Once considered a mere nervous tic [19] , microsaccades are today a central and fastgrowing topic of interest in the visual, oculomotor and cognitive neurosciences [20] . The field of inquiry spans the perceptual effects of microsaccades, the neural responses they evoke and their oculomotor generation mechanisms.
Our objectives in this review are three-fold: (1) to discuss the most recent advances in microsaccade research within a neurophysiological framework; (2) to analyze how discoveries in specific areas of microsaccade research (oculomotor, visual and cognitive neuroscience) impact on other findings and help in interpretation; and (3) to identify current trends in the field, their expected contributions in the near future and the most important gaps to address. We first focus on recent progress in microsaccade characterization, a technically complex task because of the microscopic nature of microsaccades and their overlap in physical characteristics with those of large or exploratory saccades. We then address the neural responses evoked by
Review

Glossary
Bursts: Clusters of action potentials. Covert attention: Attention directed to stimuli that are not at the center of gaze. Discrete sampling: Time-limited measurement of continuous time-varying data. Drifts: Slow curvy motions that occur between microsaccades. Endogenous attention: Attention that is directed voluntarily by top-down mechanisms. Exogenous attention: Attention that is automatically drawn to a stimulus in a reflexive or bottom-up manner. Inhibition of return: the phenomenon by which a stimulus presented at a recently attended location evokes a weaker reaction than a stimulus appearing at a location not yet attended. Fixational eye movements: Involuntary eye movements produced during attempted fixation. Fixational eye movements in primates comprise microsaccades, drifts and tremor. Microsaccades: Involuntary saccades produced during attempted fixation. They carry the retinal image across a range of several dozen to several hundred photoreceptor widths. Spatial summation: The combination of two or more inputs arriving simultaneously through different synapses within a neuron's dendritic tree. Temporal summation: The combination of two or more inputs arriving nonsimultaneously through the same or different synapses within a neuron's dendritic tree. Tremor: Very fast (90 Hz), extremely small oscillation (about the diameter of a foveal cone) superimposed on drifts. Visual masking: A visible target (a visual stimulus, such as a rectangle) is rendered invisible by changing the context in which the target is presented without actually modifying the physical properties of the target itself. That is, the target becomes less visible due solely to its spatial and/or temporal context. Corresponding author: Martinez-Conde, S. (smart@neuralcorrelate.com).
